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in the CAM. No correlation was found between the IGF-1/IGF-Rel 
and the IL-1/IL-1-Rel pathway. Intracellular levels of IL-lJ3 were 
related to the expression of its IL-1-Rel on the plasma membrane. 
Intracellular IL-1 c~ and ~ levels showed no correlation. 
Conclusion: These studies illustrate that homeostasis of the 
extracellular matrix (ECM) of articular cartilage is dependent of 
the responses of articular cartilage cells to auto- and paracrine 
anabolic and catabolic pathways. The most relevant growth fac- 
tors and cytokines known to be involved in cartilage metabolism 
are produced by chondrocytes themselves. 
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PHYSIOLOGICAL LEVELS OF HYDROCORTISONE ARE 
ESSENTIAL TO MAINTAIN OPTIMAL CHONDROCYTE 
EXTRACELLULAR MATRIX METABOLISM IN VITRO 
Wang J, Veys EM, Verbruaaen G. 
Department of Rheumatology, Ghent University Hospital, Ghent 
University, Belgium 
Objective: To investigate the effects of hydrocortisone on syn- 
thesis and turnover of the cell-associated matrix (CAM) by human 
chondrocytes obtained from normal articular cartilage. 
Methods: Phenotypically stable human articular cartilage cells 
were obtained from normal visually intact cartilage of the femoral 
condyles and maintained in culture in alginate beads over 1 week 
to reach equilibrium in accumulated CAM compounds. 
Hydrocortisone was added to the nutrient media at 0 (control), 
0.05, 0.20 and 1.0 Xg/ml concentrations during the entire culture 
period. After liberation of the cells from the alginate beads, the 
levels of CAM aggrecan, type H collagen and fibronectin, of intra- 
cellular IGF-1, IL-I~ and ~ and of their respective plasma mem- 
brane bound receptors: IGF-Rel, IL-I-Re 1 and the decoy recep- 
tor IL-1-Rell were assayed using flow cytometry. 
Results: When compared with controls, hydrccortisone-treated 
chondrocytes, even when exposed to the lowest 0.05 Xg/ml con- 
centration, expressed significantly higher plasma membrane- 
bound IGF-ReL Intracellular IGF-1 levels remained unchanged. 
Along with these changes that reflected an increased capability of 
synthesizing the appropriate ECM macromolecuies, hydrocorti- 
sone-treated cells expressed significantly higher amounts of 
plasma membrane-bound ecoy IL-I-RelI. Concurrently, intracel- 
lular IL-la and b levels and membrane-bound IL-1Rel were found 
down regulated. The levels of CAM aggrecan, type II collagen and 
fibronectin were significantly up regulated in the chondrocytes 
treated with hydrocortisone. 
Conclusion: 0,05 ~.g/mI hydrocortisone-treated chondrocytes 
showed an enhanced capacity to synthesize ECM macromole- 
cules. The same cells have decreased catabolic signalling path- 
ways. As a consequence of this decreased IL-1 activity and the 
enhanced expression of IL-1-Rell decoy receptor, more of the 
produced ECM macromolecules remained accumulated in the 
CAM of the chondrocytes. The effects were obtained at doses 
comparable to the physiological plasma levels of hydrocortisone 
in the human species. The evening and morning hydrocortisone 




EFFECT OF IL-18 ON CARBOHYDRATE METABOLISM BY 
HUMAN CHONDROCYTES 
G M Lee, M Tioran, K Neal, S S Kelley 
University of North Carolina, Chapel Hi//, NC, USA 
Aim: The aim of this study was to determine the effect of IL-1 and 
IL-l-induced NO on anaerobic glycolysis by human chondro- 
cytes over a 2 week treatment period. 
Methods: Normal and OA human chondron pellet cultures (from 
3 and 5 specimens, respectively) were treated in triplicate with 
and without 0.1 ng/ml rhlL- 1~ for 2 weeks. The media were 
changed every 2-3 days adding fresh IL-I~. Conditioned media 
collected on days 3, 5, 7, 9 and 14 were analyzed for NO (Griess 
reaction), glucose (glucose oxidase kit, Sigma) and lactate (lac- 
tate oxidase kit, Sigma). Glucose consumption was computed by 
subtracting the concentration remaining in the media from the 
concentration in new media. Calculation of percent conversion of 
glucose to lactate allowed for 2 molecules of lactate per glucose 
molecule. 
Results: Treatment of normal and OA cultures with IL-1 ~, signifi- 
cantly increased glucose utilization by 64% and 17% and lactate 
production by 82% and 31%, respectively. The increase was 
observed on all treatment days. In contrast, IL-l-induced NO was 
highest on day 3 and gradually declined to near control levels on 
day 14. The percent of glucose converted to lactate was also 
increased by IL-I~ [normal: 83+5.6% (control), 91+3.2% (IL-lb); 
OA: 90+2.7% (control), 108+6% (IL-1 ~)]. The greater than 100% 
conversion could be due to using other sources of carbohydrate 
such as amino acids, glycogen or degraded proteoglycans. 
Addition of the iNOS inhibitor, 1400W, to control and IL-Itreated 
cultures reduced both glucose utilization and lactate production 
to below untreated levels on all days of treatment. 
Conclusions: As previously reported, chondrccytes primarily, but 
not exclusively, use anaerobic glycolysis. The increase in percent 
of glucose converted to lactate indicate that IL- 1~ increased 
anaerobic glycolysis possibly at the expense of oxidative phos- 
phoryfation. The increase in glucose utilization as well as lactate 
production indicates that IL- 1 ~ increased overall metabolic activ- 
ity. The different pattern of glucose usage and lactate production 
compared to that for NO release indicate that iNOS and anaero- 
bic glycolysis are regulated ifferently. The effect of 1400W may 
be independent of iNOS inhibition because it reduced glucose 
utilization and lactose production for both control and IL- 1-treat- 
ed cultures. 
PA40 
INCREASED TRANSGLUTAMINASE ACTIVITY IN PORCINE 
CHONDRON PELLETS DURING DYNAMIC COMPRESSION 
Ronald D. Graft, Greta M. Lee 
Thurston Arthritis Research Center and Department of 
Orthopaedics, University of North Carolina at Chapel Hi// 
Aim: The aim of this study was to measure the cross-linking 
activity of tissue transglutaminase (tTG) during cyclic compres- 
sive loading of chondron pellets and to identify candidate target 
proteins for tTG activity in the cartilage extracellular matrix. 
Methods: Primary articular chondrons isolated from juvenile pigs 
were maintained in pellet culture for 3-4 weeks to allow the devel- 
opment of a mechanically functional matrix. To analyze tTG 
cross-linking activity, pellets were incubated in serum-free culture 
media containing 0.5 mM exogenous substrate: fluorescein 
cadaverine (FC) or biotinylated pentylamine (BP). Pellets were 
loaded for 1 hour in BioPress culture plates using a Flexercell 
Strain Unit (Flexercell Intl.). FC incorporation into the ECM was 
quantitated in fluorescence images of 20mm cryostat sections 
using NIH Image software. To examine endogenous proteins 
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cross-linked by tTG, pellets incubated in BP with and without 
load were extracted in SDS sample buffer. Extracts were resolved 
by SDS-PAGE and biotinylated proteins were visualized by west- 
ern blotting using HRP-streptavidin and chemiluminescence. 
Results: FC incorporation into ECM was significantly increased 
(p=0.001) by mechanical compression compared with incorpora- 
tion in pellets at rest. Fluid movement alone did not increase FC 
incorporation over resting levels. Increased BP incorporation was 
evident in extracts of mechanically loaded pellets as observed by 
western blotting. One prominent protein band migrating at 
approximately 150kDa showed two-fold incorporation of BP 
(p<.05). Other cross-linked proteins were evident, including a pair 
of protein bands of approximately 45-50 kDa. Streptavidin-reac- 
tive bands were also labeled by an antibody to the isopeptide 
bond specific to transglutaminase activity. 
• Conclusion: tTG is present in the ECM of articular cartilage and 
can be regulated by GTP (Summey eta/., 2001): We now demon- 
strate that transglutaminase activity is present in the ECM of 
porcine neo-cartilage and is increased during cyclic compressive 
load. The TGase activity was selective for a subset of proteins 
including a 45-50 kDa and a 150 kDa protein. Cross-linking of 
specific endogenous matrix proteins by tTG may play a role in 




TRAUMATIZED KNEE JOINT SYNOVIAL FLUID FALLS TO 
PROVIDE BOUNDARY LUBRICATION AMONG EMERGENCY 
DEPARTMENT PATIENTS 
GD Jay, J Zack, C Cha 
Department of Emergency Medicine, Brown University 
Providence, RI, USA 
Objective: Chondroprotection of articulation joint surfaces is 
provided by lubricin, a mutinous glycoprotein, which is a product 
of megakaryocyte stimulating factor gene expression. Loss of 
synovial fluid's lubricating ability has been suspected in the 
pathogenesis of degenerative joint disease. Lubrication by syn- 
ovial fluid is independent of viscosity and is termed boundary 
lubrication. This special biological activity in synovial fluid from 
Emergency Department (ED) patients with traumatized joints was 
investigated in this study. 
Participants: Adult and pediatric patients presenting with radi- 
ographically negative knee joint trauma and clinical evidence of 
joint effusion. 
Design: Prospective ED observational study. 
Methods: Affected knee joints were aspirated via the lateral 
aspect with an 18 gauge needle using sterile technique. ED syn- 
ovial fluid (EDS) aliquots were centrifuged at 12,000g and stored 
at - 200C. Lubrication ability was assayed in vitro in an arthrotrip- 
someter oscillating latex opposed to polished glass under a load 
of 0.35 x 10 6 N/m 2. Results were reported as the coefficient of 
friction (;L). Control synovial fluid (CSF) aliquots were obtained 
post-mortem from subjects without joint trauma. 
Results: EDS aliquots lubricated poorly with ;~ = 0.067 ± 0.056 
SD (N=59) compared with CFS with ~. = 0.033 ± 0.013 SD (F(58,4) 
= 17.3, p = 0.006). The EDS cell count 95% CI was (1287 - 
54,209 cells/mm3). CSF cell counts were negligible. A correlation 
between EDS cell count and lack of lubricating ability was noted 
(r = 0.27; p = 0.023). Only 23.7% of the ED aspirates possessed 
normal lubricating ability. 
Conclusion: Traumatized knee joints, commonly encountered in 
the ED, appear to be non-lubricated bearings. What role, if any, 
this plays in delayed cartilage destruction is the subject of an 
ongoing investigation. 
PA42 
LONG-TERM EFFECTS OF NONSTEROIDAL ANTINFLAM- 
MATORY DRUGS ON HUMAN CHONDROCYTES IN ALGI- 
NATE BEADS 
Y Henrotin, C Sanchez, M Deberg, J-Y. Reginster 
Bone and Cartilage Metabolism Research Unit, University 
Hospital, Liege, Belgium 
Objectives: This study was designed to compare the long-term 
effects (12 days) of nonsteroidal anti-inflammatory drugs (NSAID) 
on the metabolism of human chondrocytes cultured in alginate 
beads. 
Methods: Enzymatically isolated osteoarthritic (OA) chondro- 
cytes were cultured in alginate beads in a well-defined culture 
medium (DMEM +ITS+) for 12 days. Interleukin-6 and -8 (IL-6, tL- 
8), stromelysin (MMP 3) and aggrecan (AGG) productions were 
assayed by specific enzyme amplified sensitivity immunoassays 
(EASIA), and prostaglandin E2 (PGE2) production by a specific 
radioimmunoassay. All NSAID were tested at the mean peak plas- 
matic concentration (Cmax) obtained after oral administration of
a therapeutic dose. The Cmax used in this study were 7.5 
microg/ml for aceclofenac (ACECLO), 1.4 microg/ml for 
diclofenac (DICLO), 2 microg/ml for indomethacin (INDO), 3 
microg/ml for nimesulide (NIM), 1 microg/ml for rofecocib (ROFE), 
0.7 microg/ml for celecoxib (CELE), 7 microg/ml for piroxicam 
(PIROX), and 25 microg/ml for ibuprofen (IBUP). 
Results: At the therapeutic concentration, all NSAIDs tested fully 
blocked PGE 2 production. Interestingly, ACECLO, DICLO, INDO, 
NIM and IBUP significantly inhibited both basal and IL-1 beta- 
stimulated tL-6 production, whereas ROFE, CELE and PIROX had 
no significant effects. No NSAID showed significant effects on 
basal and IL-I beta-stimulated IL-8 production, excepted CELE 
and IBUP which slightly increased basal IL-8 production. ACE- 
CLO and INDO increased by 25% AGG content in the atginate 
beads, while the other NSAID were without significant effect. 
Furthermore, no NSAID was able to modify the inhibitory effect of 
IL-1 beta on AGG production. Finally, NSAID did not modify 
MMP-3 production. 
Discussion From this study, we can conclude that the mecha- 
nism of action of NSAIDs seem to be multifactorial nd not limit- 
ed to the inhibition of cyclooxygenases. Furthermore, in our cul- 
ture conditions, at the and by comparison with other NSAID ACE- 
CLO and iNDO show a advantageous profile of activity. They fully 
block PGE 2 production, inhibit IL-8 synthesis and increase 
aggrecan synthesis. These effects would appear to be advanta- 
geous for the long-term treatment of chronic joint diseases such 
as osteoarthdtis. 
PA43 
UPREGULATION OF BMP2 AND 4 IN CHONDROCYTES OF 
OSTEOARTFIRITIC LESIONS IN STR MICE 
PM van der Kraan, A Scharstuhl, HM van Beuningen, 
EL Vitters, WB van den Berg 
Department of Experimental Rheumatology, UMC Nijmegen, 
The Netherlands 
Aim: The aim of this study was the evaluate the expression of 
TGF beta 1, 2 and 3 and BMP2, 4 and 6 in spontaneous 
osteoarthritis of STR/ln mice. 
